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This paper estimates the effects of foreign investment on Indonesia's economic 
growth for the period 1970 to 1996. Economic growth is measured by growth in 
gross domestic product (GDP) and gross domestic income (GNI). Two types of 
foreign investment are considered: foreign direct investment (FDI) and net 
private capital flows. Other detenninants of economic growth included in the 
analysis are hu~an capital and gross domestic savings. The results suggest that 
foreign direct investment, net private capital, human capital and gross domestic 
savings jointly influence economic growth. Foreign direct investment has a 
significant positive effect on economic growth, while net private capital has no 
significant effect. Human capital, proxied by the proportion of the population in 
the labour force and secondary school enrolments, and gross domestic savings, 
also exert a positive influence on economic growth. On the basis of the analysis, 
it is suggested that, to enhance the role of FDI in Indonesia's economic growth, 
the government should encourage the participation of foreign-owned enterprises 
(FOEs) in export-oriented industries and encourage the use of domestic inputs. 
There is also the need to enhance the quality of human capital through improved 
education and improved sldlls training. 
I. INTRODUCTION 
In recent years, a number of theoretical studies have examined the role of foreign 
direct investment (FDI) in the technological progress of developing countries. The 
neoclassical theory of investment is based on the Hecksher-Ohlin-Samuelson 
(HOS) model, which argues that capital moves from countries with low marginal 
productivity of capital (relatively high capital abundance) to countries with high 
marginal productivity (relatively low capital abundance). The host country benefits 
from foreign investment to the extent that the productivity of the investment, and 
the income it creates, is larger than the profits foreign investors repatriate from the 
host country. 
The HOS theory makes several assumptions including international capital 
mobility, perfect competition, constant returns to scale, full employment and 
balanced trade. However, such assumptions do not adequately account for real-
world phenomena such as imperfect competition and risk and uncertainty. The 
neoclassical model is also inadequate for explaining the effects of FD I in the sense 
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that it does not make a distinction between FD I and other forms of investment. It 
also fails to explain capital flows between two or more developed countries and 
does not deal adequately with the growing phenomenon of globalisation. 
Lack of realism in the neoclassical model of investment has led to the 
development of competing models. Findlay (1978) theorised that FDI increases the 
rate of technical progress in the host country through the 'contagion' effects from 
the diffusion of the more advanced technology used by foreign firms. Wang (1990) 
incorporated this idea into a neoclassical growth model by assuming that the 
increase in stock of 'knowledge' applied to production is a function of FD I. Kojima 
(1973) has postulated a new macroeconomic theory ofFDI. He makes a distinction 
between trade-oriented and non-trade oriented FDI, based on comparative advantage 
and industrial structure. He argues that FD I from a comparatively disadvantageous 
industry in the investing country, but which is a potentially comparatively 
advantageous industry in the host country, can lead to mutually beneficial gains for 
both countries. 
According to Dunning's ecletic theory (Dunning 1977, 1981 ), three conditions 
are necessary for FDI flows, namely Ownership, Location and Intemalisation 
(OLI) advantages. According to the 0-advantage, a firm must possess 'net 
ownership advantages' over rival firms in the host country's market. According to 
the L-advantage, the firm must believe that its advantages can be better exploited 
by means oflocation-specificfactors (e.g. labour and market) in the host countries 
than by sitnply exporting product to foreign markets. Finally, the !-advantage says 
that it must be more profitable for the firm to maintain these advantages internally 
rather than to sell or lease them to foreign firms'. 
Although some studies suggest a positive relationship between FD I and 
economic growth, FD I could have an adverse impact in the host country. The inflow 
offoreign capital, if financed from the domestic market, could bid up interest rates 
and 'crowd out' domestic capital. Also, by competing in the domestic product and 
factor markets, multinational corporations (MNCs) may displace local firms. 
MNCs often have relatively greater market power than domestic firms and could 
dominate the latter in some areas of investment. 
This study investigates empirically the effects of FDI on Indonesia's economic 
growth for the period 1970 to 1996. Economic growth is measured by GDP and 
GNI. Studies that have analysed the effects ofFD I on economic growth in Indonesia 
are typically based on cross-section data. In this study, recently developed time 
series techniques are utilised to examine both the short- and long-run relationships 
between FDI and economic growth. This approach generates a better understanding 
of the nature of the relationship and assists the development of policy advice. The 
study also departs from previous Indonesian studies by considering the role of 
another type of investment, namely net private capital flows (i.e. transfers by 
Indonesian citizens resident abroad). 
Other theories of FDI and growth not addressed in this paper include industrial 
organisation theory, location theory and the transactions cost approach; these are 
reviewed by Santiago (1987). 
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Section 2 briefly reviews empirical studies on FDI and economic growth in 
Asia-Pacific countries. Section 3 outlines the modeling framework, Section 4 
presents and discusses the results, while the final section contains the summary and 
conclusions. 
2. REVIEW OF STUDIES ON FOREIGN DIRECT INVESTMENT IN 
THE ASIA-PACIFIC REGION 
A number of FDI studies have focussed on Asian developing countries, including 
Indonesia. Fry (1993) investigated the effects of FDI on five Asean countries-
Indonesia, the Philippines, Thailand, Singapore and Malaysia-using cross-section 
data. He found that FDI was positively related to domestic investment but 
negatively related to domestic savings. Fry concluded that foreign direct investment 
could stimulate imports more than exports, resulting in a negative trade balance. 
However, overall, it has a positive effect on GDP growth. 
Hill (1988) examined the relationship between foreign direct investment and 
industrialisation in Indonesia for the period 1967 to 1985. Foreign firms in the 
sample were found to be relatively more productive than domestic firms in terms 
of capital intensity and technology utilization. He found technology transfer to be 
one of the benefits of FDI in Indonesia. 
Okamoto and Sjoholm (1999) examined productivity growth in the Indonesian 
manufacturing sector. They used longitudinal data to calculate the effects of 
improvements within establishments, reallocation of market shares and turnover of 
plants on aggregate manufacturing productivity. They found that productivity 
growth is mainly explained by reallocation of market shares and from turnover of 
plants. In addition, they found that foreign plants contribute to overall productivity 
growth and that there is a difference in the causes to productivity growth between 
foreign and domestic plants. 
Tu (1990) examined the effects of FDI on domestic investment, wages and 
employment in Taiwan. He too found that foreign firms are more productive than 
domestic firms in terms of the marginal productivity of capital and export 
performance. However, overall, he found that FD I has a positive effect on 
economic growth, increasing exports relative to imports and yielding a positive 
trade balance. Schive (1990) also studied the impacts ofFDI on technology transfer 
and linkage effects in Taiwan, finding that foreign firms use more labour-intensive 
technologies compared to domestic firms, which leads to more jobs being created. 
A number of studies have examined the effects of FDI on China's economic 
growth. Kueh (1992) examined the effects of FDI on domestic capital formation, 
industrial output and foreign trade. He found that FDI plays an important role in 
enhancing domestic investment. Tisdell (1993) examined the role ofFDI in China's 
economic development and concluded that FDI is beneficial through the process of 
technology transfer and facilitating access to foreign capital and product markets. 
Chen eta/. (1995) examined the role of FDI in China's post-1978 economic 
development. They found that FDI makes a contribution to China's economic 
development by increasing the resources available for capital formation and export 
promotion. More recently, Borensztein eta/. (1998) tested the effect of FDl on 
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economic growth for 69 developing countries using cross-section data. They found 
that FDI contributes to economic growth only when a sufficient absorptive 
capability of advanced technologies is available in the recipient country. 
3_ MODEL SPECIFICATION AND DATA SOURCES 
The following long-run equilibrium relationship is hypothesised: 
Yt; no+ alit+ O.zht + a3s1 + Et (1) 
where 
y = naturallogaritbm of economic growth variable (GDP or GNI); 
i = naturallogaritbm of foreign investment (FDI or net private capital flows); 
h = natural logaritbm of the stock of human capital; 
s = naturallogaritbm of gross domestic savings; 
£ = stochastic error term; 
t = time in years (1970-1996) 
On the basis of the literature review, the a priori expectation is for a1 to have 
a positive sign, that is, foreign investment stimulates economic growth. It has been 
argued that human capital has a positive indirect effect on economic growth in the 
sense that the higher the level of human capital, the greater the effect of FDI on 
economic growthl hence az is expected to be positive. Finally, economic growth is 
expected to be positively related to gross domestic savings and therefore a3 should 
be positive. 
The modeling strategy follows Engle and Granger (1987). In the first step, the 
variables are pre-tested for their order of integration, using augmented Dickey-
Fuller (ADF) (Dickey and Fuller 1981) and the Phillips-Perron (PP) (Perron and 
Phillips 1988) tests of stationarity. A variable is stationary if it is integrated of order 
zero. As has recently been demonstrated (e.g. Engle and Granger 1987), if the time 
series are not stationary then the estimated coefficients are likely to be inconsistent, 
the assumption of the usual asymptotic econometric properties will not hold, and 
the standard statistical tests will be invalid.' 
The next step is to determine whether there is a cointegrating relationship 
between the dependent variable and any of the independent variables in the model. 
Two conditions must be met for two (or more) variables to be cointegrated: the 
individual series must have the same order of integration, and linear combinations 
of the variables must be stationary. 
If the relevant variables are cointegrated, the residuals from Equation (1) are 
then used to estimate the error-correction model (ECM): 
2 
(2) 
The use of non-stationary variables could result in spurious regression, characterised by 
high R2 and t statistics which have no economic meaning (Engle and Granger 1987, 
Enders 1995). 
Economic Analysis & POlicy Vol.30 No.1, March 2000 53 
where !! is a difference operator; the Bi's andy are vectors of coefficients to be 
estimated, 'tJt is an error term, and ECft·t is the lagged error-correction term 
obtained from the residuals of the long-run relationship estimated in Equation (1). 
Equation (2) describes the·short-term determinants of Indonesia's economic 
growth. The inclusion of ECf accounts for the fact that real output does not adjust 
instantaneously to its long-run determinants. The parameter y measures the short-
run adjustment to correct any disequilibrium in long-run real output. Thus, the 
ECM reflects how the system converges to the long-run equilibrium suggested by 
Equation (1 ). 
The final step involves diagnostic checks to determine whether the residuals of 
the model approximate white noise. Tests used here include the Durbin-Watson test 
for autocorrelation, Jarque-Bera test for normality, autoregressive conditional 
heteroscedasticity (ARCH) test, and the Ramsey RESET test for model specification. 
Annual data for the period 1970 to 1996 were obtained from WorldDevelopment 
Indicators 1998 published by the World Banl<. The definitions of the variables are 
as follows · 
y = economic growth, defined as real GDP and real GNI( constant 1987 US$); 
i = foreign investment, represented by (a) net foreign direct investment in 
constant 1987 US$, and (b) net private capital flows in constant 1987 US$. 
Net private capital flows is defined as transfers from non-official and 
private persons to finance investment grants and capital goods, including 
remittances, transfers by migrants, gifts, dowries and inheritances. 
h = stock of human capital, represented by the ratio of total labour force 
participation rate and secondary school enrolment rate. The latter is 
defined as the gross enrolment at vocational and secondary level as a 
proportion of children in the 12-17 years age group. 
s = gross domestic savings (constant 1987 US$), defined as gross domestic 
income less total consumption. 
4. UNIT ROOTS, COINTEGRATION TESTS AND REGRESSION 
RESULTS 
Gross domestic product and gross domestic savings for the study period are plotted 
in Figure 1. Since 1989, there has been a moderately rapid rate of growth in real 
output in Indonesia, while growth of gross domestic savings has been somewhat 
sluggish. Figure 2 depicts the level of foreign direct investment for the same time 
period, in US dollars. This series remained virtually constant until the beginning of 
1994 when there was a sharp increase. Net private capital flows, while relatively 
smaller, followed a similar pattern (Figure 3). These changes resulted from the 
liberalisation of the investment rules by the Indonesian government in 1994. 
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, FIGURE 1 
GROSS DOMESTIC PRODUCT (GDP) AND GROSS DOMESTIC 
SAVINGS (GDS) FOR INDONESIA, 1970-1996, CONSTANT US$ 
MILLION (1987=100) 
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FIGURE2 
FOREIGN DiRECT INVESTMENT (FDI) FOR INDONESIA, 
1970-1996, CONSTANT US$ MILLION (1987=100) 
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FIGURE3 
NET PRIVATE CAPITAL FLOWS FOR INDONESIA, 1970-1996, 
CONSTANT US$MILLION (1987=100) 
20000 
18000 
16000 
14000 
12000. 
lOOOO 
8000 
6000 
4000 
2000 
0~~~~~~~~~~~~~~~ 
Yef!r 
Source: World Bank (1998). 
4.1 Unit Root Test Results 
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The results of the AD F and PP unit root tests are reported in Table 1. For the 
levels of the variables in logs, both the ADF and PP tests indicate that the null 
hypothesis of a unit root cannot be rejected at the 10 per cent significance level for 
all the variables. To ascertain whether there is a second unit root, the ADF and PP 
tests have been applied to the first differences of the time series. The null hypothesis 
of a unit root is rejected for all variables, except education and net private capital 
flows. The null hypothesis of a unit root for education cannot be rejected by the 
ADF test, but is rejected by the PP test. These tests have been supplemented by 
inspecting plots of the autocorrelation and partial autocorrelation functions of the 
levels and first differences of the variables. It is concluded that all the series under 
consideration are integrated of order one (i.e. 1(1) ), except education and net private 
capital flows which are integrated of order two, that is, 1(2). 
4.2 Cointegration Test Results 
Four versions of Equation (1) have been estimated. Models 1 and 2 have GDP as 
the dependent variables, while Models 3 and 4 have GNI as the dependent variable. 
Johansen's multivariate cointegration tests (Johansen and Juselius 1990) has been 
applied to all four models; results of these tests for Models 1 and 2 are reported in 
Tables 2 and 3. 
The Johansen test for cointegration was applied in this study because the 
maximum likelihood framework involved is known to have superior statistical 
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TABLE! 
UNIT ROOT TEST RESULTS 
Variable Augmented Dickey-Fuller (AD F) 
Level: 
Gross domestic product 
Gross national income 
Foreign direct investment 
Labour force 
Education 
Gross domestic savings 
Net private capital flows 
Difference: 
Gross domestic product 
Gross national income 
Foreign direct investment 
Labour force 
Education 
Gross domestic savings 
Net private capital flows 
Critical value: 
1% 
5% 
10% 
-0.22 
-1.24 
-1.62 
-0.85 
-1.14 
-1.61 
-1.32 
-3.52 
-4.52 
-2.46 
-3.61 
-2.34 
-2.93 
-2.44 
-3.72 
-2.99 
-2.63 
TABLE2 
Phillips-Perron (PP) 
-0.17 
-1.58 
-1.28 
-1.11 
-0.82 
-2.01 
-1.11 
-4.40 
-6.07 
-2.17 
-4.96 
-3.20 
-3.26 
-1.97 
-3.71 
-2.98 
-2.63 
JOHANSEN COINTEGRATION TEST RESULTS, MODEL 1• 
Eigenvalue Likelihood 5% critical 1% critical Number of 
ratio test value calue hypothesised 
CE(s)' 
0.58 47.77 47.21 54.46 None 
0.46 28.19 29.68 35.65 At most 1 
0.38 14.53 15.41 20.04 At most 2 
0.17 4.08 3.76 6.65 At most 3" 
a. Modell tests for cointegration between real GDP, foreign direct investment, human capital and gross 
domestic investment. 
b. CE(s) means cointegration equation(s). 
Economic Analysis & Policy Vol.30 No.1, March 2000 57 
TABLE3 
JOHANSEN COINTEGRATION TEST RESULTS, MODEL 2• 
Eigenvalue Likelihood 5% critical 1% critical Number of 
ratio test value value hypothesised 
CE(s)• 
0.60 48.12 47.21 54.46 None 
0.37 25.06 29.68 35.65 At most 1 
0.32 13.44 15.41 20.04 At most 2 
0.13 3.64 3.76 6.65 Atmost3 
a. Model 1 tests for cointegration between real GDP, foreign direct investment, human capital and 
gross domestic investment. 
b. CE(s) means cointegration equation(s). 
properties to the traditional Engle and Granger approach based on residuals'. For 
Models 1 and 2, the null hypotheses of no cointegrating relationship versus the 
alternative of one cointegrating relationship is rejected at the 5 percent level of 
significance and it is concluded that there is a single cointegrating vector (Tables 
2 and 3). Similar results (not reported here) were obtained for Models 3 and 4. 
4.3 Regression Results for the Relationship between Foreign Investment 
and Economic Growth 
Table 4 reports the regression results for the long-run equilibrium relationship 
between foreign investment and economic growth. The coefficient of FDI is 
significant, indicating that FDI has a positive long-run effect on economic growth. 
Although not significant in Model 2, the coefficient of net private capital flows is 
highly significant in Model 4. Thus, it may be concluded that net private capital 
flows has an impact on economic growth, to the extent that it enhances national 
income. Human capital appears to exert a positive long-run influence on economiC 
growth, based on the results for all four models. Finally, gross domestic savings 
also has a positive long-run effect on economic growth. 
In relative terms, gross domestic savings and human capital have larger 
coefficients compared to the foreign investment variables. This indicates that, 
while foreign investment is vital for Indonesia's long-term economic growth, a 
great deal more could be gained by increasing the stock of human capital. This 
objective could be attained by increasing investment in education and skills 
training. 
When more than two 1(1) variables are present, residual-based cointegration tests have 
been shown to be inefficient. For example, they can be sensitive to the so-called direction 
normalisation rule, that is, sensitivity to the choice of the left-hand side endogenous 
variable. Also, these tests ignore the possibility of more than one cointegrating vector 
when there are more than two variables in the model (Juselius 1992). 
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Table 5 reports the error-correction model results. The coefficients of ECf1•1 
in all four models are significant, implying that FD I, private capital, human capital 
and gross domestic savings jointly exert short-run effects on economic growth. The 
coefficient of ECf,.J. also referred to as the 'speed of adjustment coefficient', 
measures short-run deviation of economic growth from the long-run equilibrium 
level. For example, for Model 1, economic growth declines by about 0.2 per cent 
in the short-term, in response to a 1 per cent deviation from long-run equilibrium. 
Based on Engle and Granger (1987), significance of the error-correction term 
provides an indication of weak exogeneity or Granger -causality. On the basis of the 
error-correction model results (Table 5), it may be concluded that foreign investment, 
human capital and gross domestic savings jointly Granger-cause economic growth 
in Indonesia. 
Tables 4 and 5 report test statistics for autocorrelation (Durbin Watson 
statistic), normality of the residuals (Jarque-Bera test), heteroscedasticity (ARCH 
TABLE4 
THE LON-RUN RELATIONSHIP BETWEEN INVESTMENT, 
FOREIGN INVESTMENT AND ECONOMIC GROWTH• 
Variable ModeJlb Model2b Model3c Model4c 
Constant 14.847 14.587 19.771 19.621 
(11.882) (8.944) (26.019) (25366) 
Foreign direct investment 0.053'" 0.0646"' 
(2.021) (3.783) 
Net private capital flows 
-0.003 0.054"" 
(0.924) (2.952) 
Human capital (labour force) 1.826"' 2.048"' 
(3.184) (2.952) 
Human capital (education) 0.489"' 0.553"' 
(5.727) (6364) 
Gross domestic savings 0.447"' 0.514'" 0.424"' 0.425"' 
(11.721) (11.762) (8.780) (8.359) 
Regression diagnostics: 
R' 0.97 0.97 0.99 0.99 
Adj. R2 0.96 0.94 0.98 0.99 
F 261.2"' 165.5"' 69.9'" 63.5'" 
DW statistic .042 .57 1.14 1.06 
Jarque-Bera test 1.79 1.80 1.11 1.51 
ARCHLMtest 0.53 0.08 0.83 0.16 
Ramsey RESET test 4.03 8.1" 19.6"' 14.1"' 
a. Figures in parentheses are t-ratios. 
b. The dependent variable is real Gross Domestic Product. 
c. The dependent variable is real Gross National Income. 
... Significant at the 1% level, "'"' Significant at the 5% level, 
• Significant at the 10% level. 
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LM test) and parameter stability (Ramsey RESET test). Most of the test statistics 
are non-significant at the 10 per cent level, indicating that there are no major 
econometric problems with the models. 
TABLES 
ERROR-CORECTION MODEL RESULTS• 
Variableb Modellc 
Constant -0.019 
(-1.361) 
A(Foreign direct investment) 0.049 
(2.897) ••• 
A(Net private capital flows) 
A(Human capital, labour force) 0.477 
(1.137) 
A(Human capital, education) 
A( Gross domestic savings) -0.290' .. 
(-3.480) 
ECft-t -0.195' 
(-1.803) 
Regression diagnostics: 
R' 0.62 
Adj. R2 0.54 
F 7.73 ... 
DW statistic 1.36 
Jarque-Bera test 1.20 
ARCHLMtest 0.74 
Ramsey RESET test 4.33 
Figures in parentheses are t-ratios. 
IJ. refers the difference operator. 
Model2c 
-0.021 
(-1.233) 
0.023 
(1.199) 
0.291 
(0.562) 
0.340' .. 
(-3.866) 
-0.269 .. 
(-2.183) 
0.53 
0.43 
5.90 .. 
0.70 
1.26 
0.13 
5.71 .. 
The dependent variable is real Gross Domestic Product. 
Model3' 
0.048 
(4.073) 
0.002 
(0.198) 
0.150 
(1.039) 
0.173' .. 
(2.939) 
-0.358' .. 
(-2.508) 
0.47 
0.35 
4.15 .. 
1.38 
1.03 
0.62 
1.49 
Model4' 
0.042 
(3.404) 
0.014 
(1.204) 
0.084 
(0.660) 
0.264' .. 
(4.837) 
-0.324' .. 
(2.474) 
0.55 
0.46 
6.49' .. 
2.38 
1.51 
0.16 
29.6' .. 
a. 
b. 
c. 
d. 
... 
The dependent variable is real Gross National Income. The investment variable in Model 1 is 
foreign direct investment, while the investment variable in Model2 is net private capital flows. 
Significant at the 1% level, .. Significant at the 5% level, 
Significant at the 10% level. 
5. SUMMARY AND CONCLUSIONS 
In this paper, the relationship between economic growth, foreign direct investment, 
human capital, private capital, and gross domestic savings has been examined 
empirically. Recently developed tests have been used to examine the stationarity 
properties of the variables and to determine whether economic growth and the other 
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variables are cointegrated. Folluwing these procedures, an error-correction model 
was estimated. 
Cointegration test results suggest that economic growth, foreign investment 
(FDI or private capital flows), human capital, and gross domestic savings are 
cointegrated, implying that causality exists in at least one direction. The error-
correction model suggests that the independent variables jointly influence economic 
growth. The statistically significant error-correction terms imply that foreign direct 
investment, human capital and gross domestic savings jointly Granger-cause 
economic growth. 
A number of policy implications arise from the study's findings. First, it has 
been shown that FDI plays a positive role in Indonesia's economic growth. Thus, 
there is a need for the government to pursue policies that encourage the inflow of 
foreign capital and mitigate any adverse domestic impacts. One such strategy 
would be to encourage foreign-owned enterprises (FOEs) to use inputs from 
locally-made materials wherever possible, giving tax credits to firms which use 
domestic inputs and increasing taxes on imported inputs. Also, the government 
could encourage FOE participation in export -oriented industries and take measures 
to reduce the incidence of transfer pricing (the overinvoicing of imports and 
underpricing of exports). FOEs should be discouraged from investing in domestic-
oriented industries where Indonesia has a comparative advantage, for example, 
labour-intensive industries. On the other hand, FOEs should be encouraged to 
participate in high-technology industries. The study indicates that human capital 
has the greatest relative impact on economic growth, emphasising the need to 
enhance the quality of human capital through improved education and improved 
skills training. 
The findings of this study also have two important implications for the 
economic reforms being carried out by the IMF and the World Bank. First, it is 
necessary to maintain an economic environment that can steer Indonesia's economic 
growth towards pre-crisis levels. Secondly, in an effort to balance the government 
budget and achieve fiscal discipline, it would be counterproductive to reduce 
spending on educational and other training programs 
In conclusion, it is necessary to point out the limitations of the regression 
analysis. In reality, there are many other variables (e.g., political stability, inflation 
and external economic effects) that influence the relationship between foreign 
investment and economic growth. However, these variables have not been considered 
due to lack of data and the particular modelling approach adopted. Another issue 
concerns the quality of the data. For example, the proxies for stock of human capital 
(labour force participation rate and secondary school enrolment rate) are imprecise. 
A better representation, had the data been readily available, would have been the 
proportion of skilled workers in the labour force. 
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